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Mineralogical Chemistry. 

On the Molybdates and Vanadutes of Lead ,  and o n  a New Mineralfiom 
Lendhills. By A. SCHRAUF.?  

Eosite.--Ti~~ author describes a specimen of “vanadio-molybdate 
of lead ” from Leadhills, which differs so strikingly in its crystallo- 
graphic and chemical characters from its nearest allies, wulfenite and 
descloizite, that  he regards it as a type of a new species, and on 
account of its aurora-red colour, gives it the above name. Its  matrix, 
abundantly beset with crystals of cerussite, is cellular ochreous galena. 
The cerussite is in several points encrusted with moss-like aggre- 
gations of delicate, minute, acicular, yellow crystals of pyromorphite, 
which often completely cover in the small red octohedrons of eosite 
attached to the cerussite below. The measurements of the yellow crys- 
tals proved them to be regular hexagonal prisms, and an examination 
of the small amount of material a t  disposal showed that it contained 
no vanadium. The crystals of eosite are below 4 millim. in size, 
and though readily detached from the cerussite, are onJy with difficulty 
freed from the pyromorphite; their hardness lies between 3 and 4, 
and, when crushed, they show slight traces of oleavage. 

The red of eosite is deeper than hhat of chromate of lead, and 
approaches that of realgar ; in powder it is brownish orange, somewhat 
darker than that of red chromate of lead. 

Eosite, when pulverized, becomes white in contact with hydro- 
chloric acid, chloride of lead being formed. The yellow solution, 

* Dingl. Polyt. J., cc, 109. 
-f- Proc. Royal SOC. ,  1871, 451. 
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evaporated to dryness with alcohol, gives a bluish residue, verging 
on greenish grey. Wulfenite, treated in the same manner, gives a 
dcep blue deposit, vanadinite a yellowish or bluish green one, and 
crocoite a feeble yellowish green one. Eosite heated in a tube, darkens, 
and, when cold, regains its original colour. Fused with bisulphate of 
potash, it forms a transparent, nearly colourless mass, which as it 
cools becomes for a moment reddish brown, and finally assumes a light 
orange-brown tint. Similar changes of colour were noticed on fusing 
a mixture of two or three parts of molyhdate and one of vanadate 
of lead with the same reagent. When the aqueous solution of the 
eosite which had been fused with bisulphnte was boiled with tin-foil, 
it assumed a faint greenish blue tint, and, in a second experi- 
ment, gave on evaporation a yellowish brown residuum, possibly due 
to vanadium. These reactions prove the mineral to be essentially 
a vanado-molybdate of lead, the molybdenum probably being in 
excess. It has still to be proved that the chemical reactions of 
vanadate and molybdate of lead are essentially different from those 
of eosite, and that this mineral cannot be identified with the red 
wulfenites already known, or with the crystals of dechenite vana- 
dinite or descloizite. 

The eosite crystals present simple octoid forms, one of them alone 
showing the plane (001). The measurements of three crystals gave 
the mean results :- 

c , p = (OOl), (111) = 65" 50' 
p , 'p = ( l l l ) ,  (111) = 77" 50", 

and consequently, 

(111) , (101) = 38" 55' (111) , (100) = 51" 5' 
(111) , (110) = 27" 10' (100) , (110) = 45" 5'. 

These data give the parametral proportion, a : b : c = 1.003 : 
1 : 1.375. 
the axial proportion :- 

and unites the crystallographic system and lateral angles of wulfenite 
with the pyramidal angle of descloizite. 

Chemical Properties of the Chromo-wulfenitss.-H. Rose found chro- 
mium in the red wulfenites of RBzbhya (Banat) and Siberia. On a, 
specimen of pyromorphite from Ruskberg (Banat) the author found 
deep red octohedrons of wulfenite, 1-2 mm. in size, those from 
Phenixville being twice as large. The red of eosite is deeper than that 
of crocoite, more intense than that of the Ruskberg cromo-wulfenite, 
and less mixed with yellow than in the Phenixville mineral. The 
streak of eosite is browner than that of crocoite, and those of the 

Eosite, in short, belongs to the pyramidal system with 

a : a : c = 1 : 1 : 1.3758; (OOl ) ,  (111) = 62" 50', 
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Ruskberg and Berezowsk crystals are identical. The Ruskberg and 
Phenixville chromo-wulfenites, when treated with hydrochloric acid, 
give deep blue precipitates, with a yellowish green margin; by 
fusion with bisulphate, they become faintly yellowish green when 
cold, the Phenixville specimens in particular exhibiting a brownish 
purple tint when first fused. This mineral, then, like the red wul- 
fenites of the Banat, contains chromium, and according to  Mr. Smith, 
vanadium also. Wohler found the latter metal in genuine wul- 
f enites. 

Chemical Properties of Dechenite, Desclo'izite, and Van,adinite.-Eosite, 
as containing vanadium, stands next t o  tlhese vanadates of lead. The 
author was, through lack of material, unable to examine descloizite, 
but investigated two specimens of vanadinite from Kappel, in Carinthia, 
and one of dechenite. Variety A of the Kappel mineral consisted of 
dark greenish brown crystals, resembling in all external characters 
Peruvian descloyzite. Variety B of vanadinite has a light carnation 
tint and faint vitreous brightness, which is soon lost in moist air, the 
moisture of the breath producing a superficial decomposition. The 
author failed to detect the presence of arsenic in this mineral. Ex- 
periment gave evidence of a notable difference between eosite, descloi- 
zite, and vanadinite, and of the nearly absolute identity of the two 
varieties of Kappel vanadinite, variety A resembling Peruvian descloy- 
zite, while variety B bears some resemblance t o  Schlettenbach dechenite. 
The latter mineral is likexise of a carnation colour and easily affected by 
moisture, a globular yellowish grey effervescence being produced. The 
analogy applies also to their chemical composition, in that they both 
contain a notable amount of zinc. It seems probable that in variety A 
also there is a small proportion of this metal. 

Crystallographic Forms of Descloizite and Va?zadinite.--The similarity 
of the pyramidal angles of eosite and Peruvian descloyzite led the 
author to expect the existence of similar forms in the B variety of 
vanadinite or in dechenite. On dechenite only an occasional angle of 
about 90" could be determined. The measurements of angles on three 
crystals of the B variety of vanadinite accord perfectly with those 
formerly made by the author on the A variety, and with those of 
Des Cloizeaux on Peruvian descloizite. The author further asserts 
an isormorpbism between the latter mineral and anglesite, and, in 
classing descloizite with monovanadates, calls in question the correct- 
ness of the formula assigned to it by Damour. 

Crystallographic Form of the Chromo-md$enites.-On the assumption 
that changes might arise in the angles of wulfenite by the introduction 
of chromium, the author measured the chromo-wulfenites of Ruskberg 
and Phenixville, and found, as G. Rose had previously done in the 
case of the Beresowsk variety, that the angles differ but slightly from 
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those generally accepted. 
characteristic forms of eosite are wanting in the red wulfenites. 

His results confirmed the fact that the 

w. F. 

A Second Instame of Metamorphism in Meteorites. By S. M E U N I E R . ~  

THE author having previously shownf that the meteoric rock, tadjerite, 
represents the metamorphic form of a totally different rock, aumalite, 
now recognizes in stauropolite, the rock composing the meteorite which 
fell on the 24th March, 1857, at Stauropol in the Caucasus, the product 
of the metamorphism of a rock, not analogous in appearance, termed 
montrejite. 

Though these two rocks appear at  first sight to  differ greatly, mon- 
trejite being ashen-grey and very friable, and stauropolite having a 
blackish hue and considerable toughness, still, on nearer examination 
they show ,a striking resemblance. Their structure is identical ; in 
both we have chondra enclosed in a stony mass; both contain small 
grains of nickeliferous iron, not unfrequently disposed on the periphery 
of these chondm. Their densities differ but slightly ; the mean of the 
determinations of that of stauropolite is 3.59, in the case of montrbjite 
it is 3.54. And, as seen below, they have nearly the same chemical 
and minerological composition :- 

--I-- --I -- 
Montrejite . . 11.60 3.74 
Stauropolite .. :: i 10.25 I 2.95 

44%3 
45.65 41.17 

Nothing is more easy than the conversion of the former into the 
latter, to give montrejite the physical characteristics, as regards colour 
and cohesion, of stavropolite. It suffices to submit it to the operation 
used for changing aumalite into tadjerite, to  heat it for a few minutes 
in absence of air in a crucible over a coke fire. 

The author is more than ever of opinion that the simple method of 

* Compt. rendus, lxxii, 452. t Compt. rendua, lxxi, 771. 
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calcination will facilit’ate the study of the mineralogical character of 
meteorites. The chondra of the Montr6jeau stone appear all of one 
kind, and they are held to have the same composition. Heat, however, 
stamps them with diverse characters, and enables us to recognize 
several different species among them. 

w. I?. 

Further Inquiry irtto the  Xetamorphism of J f e t e o d e s .  By S. ME U N I E  R.* 

IT has already been noticed that at a suitable temperature the two grey 
rocks of which the meteorites of Aumale and MonkBjeau are types, are 
converted into black varieties, represented by the falls of TadjBra and 
Staiiropol respectively. It is now found that for the change to be 
complete, the bright red heat of a good coke fire isrequired. At a less 
elevated temperature, products are formed which differ altogether from 
those just mentioned, but are worthy of study. Montrejite, for 
instance, after being heated with a gas flame, in no way resembles 
stauropolite, the mass of the stone being still grey and friable; the 
chondra enclosed in it are, however, quite black. This product of 
imperfect calcination corresponds in all its characters with a number of 
meteorites composed of a rock that the author, in his “ Etablissement 
des Types de Roches MBGorites,” has termed be1ajite.t The falls 
refer]-ed t o  are those at Bjelaja Zerkow, Kiew, on the 4th January, 
1797 ; at Slobodka, Smolensk, on the 10th August, 1818; and at 
Macayo, Brazil, on the 11th November, 1836. Allied to this rock is 
that bearing the name butsurite, which differs from belajite only in the 
lesser magnitude of its chondra. Butsurite is represented by the 
falls of Gross-Diwina, Hungary, on the 24th July, 1837, and that near 
Butsura, in India, on the 12th May, 1861. 

Belajite and butsurite, then, constitute two new metamorphic types 
derived from montrejite, as stauropolite has been, but representing, in 
respect of the temperature to which they have been subjected, a state 
of condition intermediate between the last two rocks. 

The fact of the chondra of montrejite undergoing metamorphosis 
before the mass cementing them together, confirms the author’s view 
that the black matter is formed at the expense of the pyroxenic minerals 
present, since they are more abundant in the spherules than in the 
cement. 

W. F. 

* Comptes rendus, lxxii, 508. t Cosmos, February 5th, 187’0. 
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Converxton of Serpentine into Tadjerite. By S. M E U N I  ER.* 

SUCH terrestrial silicates as lherzolite and serpentine differ but little in 
composit,ion from aumalite, chantonnite, luceite, montrejite, and other 
meteoric lithological types. Among the magnesian rocks are some 
whose structure is identical with that of some of the meteorites, and of 
them the serpentines are the most remarkable, being formed like the 
meteorites in question, of silicates enclosing in the same state of dis- 
semination as the nickeliferous iron and troilite of meteorites, granules 
of magnetite and pyrites. 

The difference in composition of serpentine and the meteoric rocks 
lies in the presence of water in the terrestrial body, and in an oxidized 
condit>ion of certain of its elements. To convert the serpentine into 
tadjerite, then, it has to be simultaneously dehydrated and reduced. 
But as serpentine parts with all its water at  a red heat only, and it has 
been shown that a t  this temperature magnesian meteorites undergo a 
material change, it is clear that by this operation we do not obtain a 
product corresponding to the grey meteorites, but we form artificially 
the cosmical metamorphic rock. 

The author exposed a light green serpentine from Chambave, in the 
Valley of Aosta, to a red heat in a current of hydrogen. I n  a few 
minutes the rock loses water and takes a dark hue, which becomes more 
and more intense, and is in every respect like that of tadjerite. The 
black colour appears as soon as a red heat is reached. The change, 
however, is only superficial, unless a porcelain tube and a coke fire are 
employed. 

The black product has all the appearance of tadjerite, and is softer 
than it, though considerably harder than the serpentine. The author 
believes tadjerite may have been subjected to pressure, and explains 
the looser structure of the artificial rock by the loss of some of its 
constituents. When chemically examined, it shows a perfect accordance 
in its properites with the material of the TadjBra meteorite. 

If coal gas be used in the place of hydrogen, fragments of some size 
can be completely transformed. In one experiment pieces of from 3 to 
5 cubic centimetres, of a green serpentine from Impronneta, were 
heated for 18 hours. When washed from deposited carbon and broken 
the interior wa,s found to be perfectly white, whilst the surface and a 
layer some millimetres thick were black. It is shown by this experi- 
ment that there is a stage in the transformation preceding the black- 
ening, and that the latter appearance is not due to the reduction of the 
iron, for that of the colourless centre had also been reduced to metal, 
and precipitated chloride of copper. 

W. F. 

* Compt. rendus, lxxii, 541. 
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Contributions to  &Iilteralogy. By G. vom RATH. 

(Pogg. Ann. Erganzungsband, v., 321-444.) 

ON the Crystalline System of Humite.-Occurrence of Monazite at  
Lake Laach.--Occurrence of Babingtonite at  Herbarnsee1bach.-On 
the Angles of Albite.-On the Angles of Montecel1ite.-The Scaleno- 
hedron R4 observed on Ciystals of Calcspar from Alsten Moor. 

On the Water of the  Irish Sea. By T. E. T H O R P E  and E. H, MORTON.* 
THE water was collected by Captjain Temple in the immediate neigh- 
bourhoodof the Bahama Bank Light-ship, 54" 21" If. 4" 11' W., seven 
English miles N.W. of Ramsay, Isle of Man. This position is about 
equidistant from the coasts of England, Ireland, and Scotland, and a 
strong current from the south, probably from the Atlantic Ocean, flows 
past the ship for  the greater part of the day, so that the authors con- 
sidered themselves entitled to assume that they were dealing with 
water of the Atlantic Ocean, which had been exposed in its passage 
through the Irish Channel t o  all the influences of the neighbouring 
coasts. 

The authors received the water in the beginning of January, 1870. 
Its specific gravity compared with air-free distilled water was 
1.02721 at O", and 1.02484 at 15". Von Homer found the specific 
gravity of the Atlantic water 1.02875 at  0". Schweitzer gives 
the specific gravity of the water off the Pas de Calais at 15-5" as 
1.0271, and near the land as 1.0268. 
1. Total solid contents dried at  180" (1") 33.8360, (2") 33.8411 

mean 838.83855 grms. per thousand. The saline cont'ents are there- 
fore smaller than those of the North Atlantic, but larger than those 
of the North Sea. 

Decomposition of the magnesium chloride was counteracted by the 
addition of a weighed quantity of sodium carbonate The methods 
employed in the remaining determinations call for  no special comment. 

The following table contains in grams per litre the collected results 
of the analysis :- 

Chlorine ...................... 18.62 6 5 0 
Bromine .................... 0.06133 
Sulphuric acid (SO,) ............ 2.59280 

Lime (total). ................. 0.57512 

.. 

f Ann, Chem. €'harm., clviii, 122-131. 
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Calcium carbonate .............. 
Alkaline chlorides .............. 
Potassium ...................... 
Sodium ....................... 
Ferric oxide .................... 
Ammonia ...................... 
Nitric acid .................... 

Total solid contents .... 

Magnesia ...................... 
0.04754 
2.03233 

27.18363 
0.39131 

10.40200 
0.00465 
0.00011 
0.00156 

33.83855 
If we arrange the foregoing constituents on the assumption that the 

strongest bases are combined with the strongest acids. we obtain the 
following table :- 

Sodium chloride ................ 
Potassium chloride .............. 
Magnesium chloride ............ 
Magnesium bromide ............ 
Magnesium sulphate ............ 
Magnesium carbonate ............ 
Calcium sulphate ................ 
Calcium carbonate .............. 
Lithium chloride ................ 
Ammonium chloride ............ 
Magnesium nitrate .............. 
Silica .......................... 
Ferrous carbonate .............. 

2643918 
0.74619 
3.1 5083 
0.07052 
2.06608 

trace 
1-33158 
0.047 54 
trace 

0.00207 
trace 

0. 00503 

0.000444 

Total by addition of constituents . . 33.85946 
Total found directly ............ 33.83855 

The sample analysed as above was collected in winter; another 
sample collected in August in the same neighbourhood, yielded the 
following results:- 

Mean . 
Total solid contents .............. 34.0821 
Sulphuric acid .................. 2.6239 
Chlorine ....................... 18-73-53 

From this it appears that the water of the Irish Sea contains some- 
what more solid constituents in summer than in winter . The authors 
quote sundry analyses of various sea-waters for comparison with the 
above . 

E . T . C . 
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